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(54) Telecommunications card with integrated antenna 


(57) A telecommunications card comprising a cavity 
in which an antenna structure is movably mounted be- 
tween a first position in which the antenna structure is 
substantially located within the cavity and a second po- 
sition in which the antenna structure is extended from 
the cavity, the telecommunications card further compris- 
ing moving means for moving the antenna structure 


from the first position to the second position , the antenna 
structure comprising a slide portion and an antenna por- 
tion which are movably connected to each other, char- 
acterised in that the antenna structure further comprises 
erecting means for erecting the antenna portion from the 
second position to a third position suitable for wireless 
communication with a telecommunications network. 
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Description 

[0001 ] The present invention relates to a telecommu- 
nications card with an integrated antenna according to 
the preamble of the first claim. 

[0002] The use of telecommunications cards for pro- 
viding wireless communication between a host device 
and a telecommunication network is well known in the 
art. Such a telecommunications card is a separate de- 
vice which is provided to be inserted in a slot provided 
in a host device, such as for example a laptop personal 
computer or any other device. In order to obtain an elec- 
trical contact between the components of the telecom- 
munications card and those of the host device, the tel- 
ecommunications card is provided with an interface, 
such as a 68-pin connector or any other, which is con- 
nectable to a socket or adapter in the slot of the host 
device. 

[0003] Such a telecommunications card is for exam- 
ple known from EP-A-936.694. This document de- 
scribes a telecommunications card with an interior cav- 
ity in which an antenna structure is slidably mounted. 
The antenna structure is slidabie between a first position 
in which the antenna structure is substantially located 
within the cavity and a second position in which the an- 
tenna structure is extended from the cavity. The tele- 
communications card also comprises moving means for 
moving the antenna structure from the first position to 
the second position and back. These moving means 
comprise (1) a compression spring which is provided to 
urge the antenna structure from the first position to the 
second position and a retraction spring which is provid- 
ed to urge the antenna structure from the second posi- 
tion to the first position, (2) a single compression/retrac- 
tion spring which is provided to move the antenna struc- 
ture between the two positions, or (3) a micromotor 
which is provided to move the antenna structure be- 
tween the two positions. The antenna structure compris- 
es a slide portion and an antenna portion which are con- 
nected by means of a ball joint. In the second position, 
the antenna portion is rotatable and pivotablein relation 
to the slide portion by means of the ball joint. In this way, 
the antenna portion can be orientated in a position suit- 
able tor wireless communication with a telecommunica- 
tions network. 

[0004] However, the telecommunications card de- 
scribed in EP-A-936.694 has the disadvantage that the 
user has to search for a suitable position of the antenna 
portion by manually orientating the antenna portion. As 
a result, it may occur that the antenna portion is in a 
position in which the wireless communication with a tel- 
ecommunications network is not optimal. This may lead 
to problems in ensuring a good wireless communication 
between the telecommunications card and the network. 
[0005] It is therefore an aim of the present invention 
to provide a telecommunications card with which wire- 
less communication can be improved. 
[0006] This aim is achieved according to the invention 


by means of a telecommunications card having the tech- 
nical characteristics of the characterising part of the first 
claim. 

[0007] The telecommunications card according to the 
5 invention comprises a cavity in which an antenna struc- 
ture is movably mounted between a first position in 
which the antenna structure is substantially located 
within the cavity and a second position in which the an- 
tenna structure is extended from the cavity. The tele- 

10 communications card further comprises moving means 
for moving the antenna structure from the first position 
to the second position. The antenna structure comprises 
a slide portion and an antenna portion which are mova- 
bly connected to each other. The antenna structure fur- 
's ther comprises erecting means for erecting the antenna 
portion to a third position suitable for wireless commu- 
nication with a telecommunications network. By provid- 
ing the erecting means, orientating the antenna portion 
in a suitable position can be carried out by the erecting 

20 means, without necessitating manual intervention of the 
user. In this way a nearly optimal position of the antenna 
portion can be achieved automatically in all circum- 
stances which will generally result in a major improve- 
ment of the wireless communication between the card 

25 and the network. On the contrary, a manual adjustment 
could enable an experienced user to achieve an even 
better position in a few rare cases, but the improvement 
he can achieve will be small and in general a manual 
adjustment technique will result in a much poorer per- 

30 formance than the novel automatic technique. Further- 
more, the erecting means maintain the antenna in a suit- 
able position for wireless communication, whereas in 
the prior art the suitable position of the antenna can be 
disturbed by the user. Also, by providing the erecting 

35 means, it can be obtained that the antenna portion re- 
mains in an optimal position when the host device is lo- 
cated on a means of transportation, which can for ex- 
ample occur when the user is working on a laptop PC 
on a moving train. With the prior art telecommunications 

to card, it may often occur that the antenna would have to 
be manually reorientated by the user as the radiation 
pattern of the network varies geographically, which 
might result in a loss of the wireless connection. 
[0008] In the third position, the antenna portion is pref- 

45 erably erected such that the angle between the plane 
formed by the antenna portion and the plane of the tel- 
ecommunications card is larger than 30° but smaller 
than 90° , the optimum angle being about 60°. By select- 
ing an angle > 30°, a major improvement of the sensi- 

50 tivity is obtained compared to a position in which the 
plane of the antenna portion is substantially parallel to 
the plane of the telecommunications card. By making 
the angle < 90° , a free space is obtained between the 
antenna portion and the side of the host device in which 

55 the telecommunications card is located. This free space 
can prevent the interference that occurs between elec- 
trical components in the antenna portion and electrical 
components in the host device. Furthermore, in case the 
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host device is a laptop PC, the free space can provide 
room for the hands of the user of the laptop PC during 
typing. Thus, providing the free space can further en- 
hance the wireless communication between the tele- 
communications card and the network. 
[0009] in a preferred embodiment of the telecommu- 
nications card of the invention, the antenna portion is 
removably mounted on the slide portion. The remova- 
bility of the antenna portion has number of advantages. 
A first advantage is that the manufacturing of the tele- 
communications card can be simplified, as the erectable 
antenna portion can be mounted after the assembly of 
the telecommunications card itself. A second advantage 
is that, after manufacturing the telecommunications 
card, it can be customised by selecting and mounting 
an antenna portion which is most suited to the needs of 
the user. The removability of the antenna portion also 
makes it possible to simply mount a new antenna portion 
when the original has been damaged. 
[0010] The telecommunications card of the invention 
preferably further comprises a coaxial connector for 
connecting a coaxial cable to the telecommunications 
card. This coaxial connector is preferably located on the 
same side as the antenna structure, so that it is acces- 
sible when the telecommunications card is located in the 
slot of the host device. By providing the coaxial connec- 
tor, the telecommunications card can be connected via 
a coaxial cable to any equipment known to the person 
skilled in the art, which equipment is provided to com- 
municate with the telecommunications card. This equip- 
ment can for example be a further antenna, which can 
be used in case the antenna provided in the telecom- 
munications card shows a malfunction or when a higher- 
gain antenna is needed than the antenna provided in 
the telecommunications card. The coaxial connector al- 
so provides an access for any type of measurement ap- 
paratus, by means of which any characteristic of any 
component of the telecommunications card can be 
measured. The measurement apparatus can for exam- 
ple serve to locate any malfunction of a component in 
the card, orto regulate any component in the card, or to 
any other purpose. 

[0011] The telecommunications card of the invention 
is preferably provided with switching means for alterna- 
tively selecting between the antenna and the coaxial 
connector. The switching means may be an electronic 
switch, for example a transistor switch, or a mechanical 
switch, or any other switch known to the person skilled 
in the art. Providing such switching means has the ad- 
vantage that a selection can be made between wireless 
communication using the antenna integrated in the card 
and communication using the coaxial connector. 
[0012] In a preferred embodiment, the switching 
means are constructed such that they select the coaxial 
connector when a coaxial cable is inserted and the in- 
ternal antenna otherwise. In this more preferred embod- 
iment, the coaxial connector is preferably a coaxial con- 
nector with the switching means incorporated, so that 


no separate switching means have to be provided in the 
interior of the telecommunications card, with the advan- 
tages of saving space and limiting the number of assem- 
bly steps for manufacturing the card. This also has the 
5 advantage that a coaxial connector with incorporated 
cable detection, which is known in the art, can be used 
as switching means for selecting between the internal 
and external antennas. 

[0013] In a different embodiment, these switching 

10 means are operated by detecting means for detecting 
whether the antenna portion is in the first position or the 
third position. These detecting means can for example 
comprise first and second contact pads which are pro- 
vided to contact each other when the antenna structure 

15 is in the third position and are spaced apart when the 
antenna structure is in the first position, a current source 
for providing an electrical current to the contact pads 
and a feedback conductor connecting the contact pads 
to the switching means. When the antenna structure is 

20 in the third position, the contact pads conduct the elec- 
trical current from the current source to the switching 
means. Otherwise, when the antenna structure is in the 
first position, the contact pads form an obstruction for 
the electrical current. 

25 [0014] The detecting means can for example also 
comprise a magnet located on the antenna portion and 
a hall effect device located in the interior of the commu- 
nications card. In this way, the position of the antenna 
portion is magnetically detected. Accordingly, the.inter- 

30 nal antenna is selected when the antenna portion is de- 
tected in the third position and the coaxial connector is 
selected otherwise. 

[0015] The detecting means can also be any other de- 
tecting means known to the person skilled in the art. Pro- 

35 viding the detecting means has the advantage that the 
switching means know which position the antennastruc- 
ture is in and accordingly select the antenna when it is 
in the third position and the coaxial connector when the 
antenna structure is in the first position. 

40 [0016] The telecommunications card of the invention 
preferably further comprises an audio con nectorf or con- 
necting a headset comprising a microphone and a 
speaker, or any other audio device, to the telecommu- 
nications card. This audio connector is preferably a ster- 

45 eo jack, but may also be any other audio connector 
known to the person skilled in the art. Providing the au- 
dio connector has the advantage that a user can use the 
telecommunications card in a way similar to a wireless 
telephone, for talking to other persons. 

so [0017] The telecommunications card of the invention 
preferably has a housing with a top layer, an intermedi- 
ate layer and a bottom layer, the intermediate layer be- 
ing provided to include the components of the card. The 
top layer and the bottom layer are preferably construct- 

55 ed in sheet metal and preferably include supporting 
frames for the intermediate layer which are moulded to 
the top and bottom metal. The supporting frame may 
also be a separate moulding located in the intermediate 
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layer. The top and bottom layer may also be constructed 
in any other material known to the person skilled in the 
art. The supporting frame is preferably constructed in a 
plastic material, but may also be constructed in any oth- 
er material known to the person skilled in the art. The 5 
intermediate layer comprises a printed circuit board for 
including the electronic components of the card, the an- 
tenna structure, the printed circuit board and any other 
components of the card. 

[0018] The telecommunications card according to the 10 
invention is preferably provided with a slot for inserting 
a SIM-card. Such SIM-cards are small cards which have 
information concerning the user stored on them. This 
information is accessible through contact pads provided 
on a surface of the SIM-card. In the telecommunications is 
card of the invention, the slot is preferably provided in 
the supporting frame moulded on the top layer with di- 
rect access through the top layer. The SIM-card is pref- 
erably insertable into the slot through an insertion open- 
ing in a side of the telecommunications card. To facilitate 20 
the insertion and removal of the SIM-card, the top layer 
can be coated on the inside with a smooth material. The 
slot preferably has edge guides for guiding opposite 
edges of the SIM-card during insertion, which edge 
guides are preferably formed in the supporting frame. A 25 
SIM-card connector is preferably mounted on the print- 
ed circuit board in such a way that it forms part of the 
bottom side of the slot, the connector being provided to 
contact the contact pads on the SIM-card when the SIM- 
card is located inside the slot. As the edge guides for 30 
guiding the opposite edges of the SIM-card during in- 
sertion or removal are provided on the supporting frame 
and the SIM-card connector forms part of the bottom 
side of the slot, the use of a separate SIM-card holder 
with edge guides and a connector can be avoided. In 35 
this way, a certain amount of internal space of the tele- 
communications card can be saved, as no holding 
means for holding a separate SIM-card holder in posi- 
tion have to be provided in the card. This saving of space 
provides part of the space necessary for integrating the 40 
antenna structure in the telecommunications card. 
[0019] To ensure that the SIM-card is correctly slid 
over the SIM-card connector, a ramp can be provided 
on the supporting frame at the entrance of the slot. Fur- 
thermore, an end stop can be provided on the support- 45 
ing frame for fixing the SIM-card in its correct position. 
[0020] The top layer is preferably provided with a sec- 
ond opening on an end of the slot opposite the insertion 
opening. This second opening allows a user to easily 
remove the SIM-card from the slot by pushing the SIM- so 
card towards the insertion opening by means of a finger 
or a tool. However, this second opening is designed 
such that the user cannot touch the contact pads of the 
SIM-card connector, so that damage of the SIM-card 
connector can be avoided. 55 
[0021] The telecommunications card of the invention 
is preferably provided with locking means for locking the 
antenna structure in the first position, while it is not in 
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use. The locking means are preferably constructed such 
that a user can unlock the antenna structure by pressing 
an edge of the antenna structure which is accessible 
from outside the telecommunications card, upon which 
the antenna structure is moved to the second position 
by the moving means provided on the telecommunica- 
tions card, after which the antenna portion is erected to 
the third position by the erecting means provided on the 
antenna structure. 

[0022] The invention will be further elucidated by 
means of the following description and the appended 
figures. 

[0023] Figures 1 a-c show a first embodiment of the 
telecommunications card according to the invention, 
with the antenna structure respectively in the first posi- 
tion inside the cavity, in the second position extended 
from the cavity and in the third position erected for wire- 
less communication. 

[0024] Figure 2 shows a second embodiment of the 
telecommunications card according to the invention lo- 
cated in a slot of a laptop PC, the card comprising a 
coaxial connector and an audio connector. 
[0025] Figures 3 a-b show a third embodiment of the 
telecommunications card according to the invention fur- 
ther comprising a slot for receiving a SIM-card. 
[0026] Figure 4 shows a detail of the interior of the 
third embodiment of the telecommunications card ac- 
cording to the invention. 

[0027] Figures 5-8 show details of a fourth and more 
preferred embodiment of the telecommunications card 
according to the invention, the card having a removable 
antenna portion. 

[0028] The telecommunications card 1 shown in fig- 
ures 1 a-c comprises an antenna structure 2 which is 
movably mounted in a cavity 3. The antenna structure 
2 can be moved between a first position in which it is 
substantially located within the cavity (Fig. 1a), and a 
second position in which the antenna structure is ex- 
tended from the cavity (Fig. 1b). Moving means are pro- 
vided in the telecommunications card 1 for moving the 
antenna structure 2 from the first to the second position. 
The antenna structure 2 comprises a slide portion 5 and 
an antenna portion 4, which are movably connected to 
each other. The antenna structure further comprises 
erecting means for erecting the antenna portion 4 to a 
third position suitable for wireless communication (Fig. 
1c). In the third position, the antenna portion is prefera- 
bly erected such that the angle between the plane 
formed by the antenna portion and the plane of the tel- 
ecommunications card is larger than 30° but smaller 
than 90°, the optimum angle being about 60°. 
[0029] The moving moans for moving the antenna 
structure 2 from the first to the second position prefera- 
bly comprise a compression spring 32, but may also 
comprise any other moving means known to the person 
skilled in the art, such as for example a micromotor or 
any other. 

[0030] The erecting means of the antenna structure 2 
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preferably comprise a torsion spring 39, but may also 
comprise a rotating cam action or any other kind of 
erecting means known to the person skilled in the art. 
[0031] Figure 2 shows a telecommunications card 1 
according to the invention located in a slot of a laptop 5 
PC 7 with the antenna portion 4 in the third position suit- 
able for wireless communication. The slot is provided in 
a side 8 of the laptop PC 7. As the angle between the 
plane formed by the antenna portion 4 and the plane of 
the telecommunications card 1 is between 30° and 90°, io 
preferably 60°, a free space is present between the an- 
tenna portion 4 and the side 8 of the laptop PC 7. This 
free space can prevent the interference that occurs be- 
tween electrical components in the antenna portion 4 
and electrical components in the laptop PC 7. Further- 15 
more, the free space can provide room for the hands of 
the user of the laptop PC during typing. Erecting the an- 
tenna portion 4. to an angle larger than 30° but smaller 
than 90°, the optimum angle being about 60°, provides 
a nearly optimal position for ensuring a good wireless 20 
communication in all conditions. 

[0032] The antenna portion 4 preferably contains a 
flexible printed radiating structure (not shown). Further- 
more, a printed fractal shape is preferred to minimise 
the antenna size and optimise its radiation pattern. How-* 25 
ever, the antenna portion may also have any other kind 
of radiating structure known to the person skilled in the 
art. 

[0033] The telecommunications card 1 preferably has 
a substantially rectangular shape with a front side 21 , a 30 
back side 22 and two lateral sides 23 ; 24. The telecom- 
munications card is preferably composed as a laminate 
of a top layer 25, an intermediate layer 26 and a bottom 
layer 27. The top and bottom layers are preferably made 
from sheet metal, but may also be made from any other 35 
material deemed suitable by the person skilled in the 
art. The intermediate layer preferably comprises a print- 
ed circuit board 28 for mounting the electronic and other 
components of the card 1 . The card 1 is further provided 
with a supporting frame 29 for supporting the printed cir- io 
cuit board 28, the antenna structure 2 and any other 
components of the card 1 . This supporting frame 29 may 
be a separately moulded part of the intermediate layer 
26, or may be constructed in two parts which are mould- 
ed onto the sheet metal of the top and bottom layers 25, -*s 
27. 

[0034] The antenna structure 2 is preferably located 
on the front side 21 of the card 1 . In this way it is acces- 
sible when the telecommunications card 1 is located in 
a slot of a host device 7. For connecting the telecom- so 
munications card 1 to the host device 7, the telecommu- 
nications card 1 preferably comprises an interface 6, 
which is preferably located on the back side 22 of the 
card 1 . This interface can be a standard 68-pin connec- 
tor or any other interface known to the person skilled in 55 
the art. 

[0035] In the embodiment shown in figure 2, the tele- 
communications card 1 comprises a coaxial connector 
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9 for connecting a coaxial cable (not shown) to the tel- 
ecommunications card. This coaxial connector is pref- 
erably located on the front side 21 . so that it is accessible 
when the telecommunications card 1 is located in the 
slot of the host device 7. By providing the coaxial con- 
nector 9, the telecommunications card 1 can be con- 
nected via a coaxial cable to any equipment known to 
the person skilled in the art, which equipment is provided 
to communicate with the telecommunications card 1. 
This equipment can for example be a further antenna, 
which can be used in case the antenna provided in the 
telecommunications card shows a malfunction or when 
a higher-gain antenna is needed than the antenna 2 pro- 
vided in the telecommunications card. The coaxial con- 
nector 9 also provides an access for any type of meas- 
urement apparatus, by means of which any character- 
istic of any component of the telecommunications card 
can be measured. The measurement apparatus can for 
example serve to locate any malfunction of a component 
in the card, or to regulate any component in the card, or 
to any other purpose. 

[0036] The telecommunications card 1 of figure 2 fur- 
ther comprises an audio connector 10 for connecting a 
headset (not shown) comprising a microphone and a 
speaker to the telecommunications card 1 , or for con- 
necting any other audio device to the telecommunica- 
tions card. This audio connector 1 0 is preferably located 
on the front side 21, so that it is accessible when the 
telecommunications card 1 is located in the slot of the 
host device 7. The audio connector 10 is preferably a 
stereo jack, but may also be any other audio connector 
known to the person skilled in the art. 
[0037] In the embodiment shown in figures 3a and b, 
the telecommunications card 1 is provided with a slot 11 
for inserting a SIM-card 12. The slot is preferably pro- 
vided in the supporting frame 29 with direct access 
through the top layer 25. The SIM-card 12 is preferably 
insertable into the slot 11 through an insertion opening 
in one of the lateral sides 23, 24 of the telecommunica- 
tions card 1 . In this way, the SIM-card can only be in- 
serted into or removed from the telecommunications 
card when the telecommunications card is outside the 
slot of the host device 7. Furthermore, the SIM-card is 
protected when the telecommunications card is located 
in the host device 7. In figures 3a and b, the insertion 
opening is located on the right lateral side 23, which 
leaves space for incorporating the antenna structure 2 
near the left lateral side 24. The insertion opening may 
however also be located on the left lateral side 24, the 
front side 21 or the back side 22. The slot 1 1 for inserting 
the SIM-card 12 may also be accessible through an in- 
sertion opening in the top Iayer25 or the bottom layer 27. 
[0038] To facilitate insertion and removal of the SIM- 
card 1 2, the top layer 25 above the slot 1 1 can be coated 
with a smooth material. The slot 1 1 preferably has edge 
guides 13 for guiding opposite edges of the SIM-card 
during insertion or removal. These edge guides 13 are 
preferably provided on the supporting frame 29. A SIM- 
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card connector 14 is preferably mounted on the printed 
circuit board 28 in such a way that it forms part of the 
bottom side of the slot 1 1 . the connector being provided 
to contact the contact pads on the SIM-card 12 when 
the SIM-card is located in the slot 1 1 . As the edge guides 
1 3 are provided on the supporting frame 29 and the SIM- 
card connector 14 forms part of the bottom side of the 
slot 11 , the use of a separate SIM-card holder compris- 
ing edge guides 13 and connector 14 can be avoided. 
In this way, a certain amount of internal space of the 
telecommunications card 1 can be saved, as no holding 
means for holding the separate SIM-card holder in po- 
sition have to be provided in the card. This saving of 
space provides part of the space necessary for integrat- 
ing the antenna structure 2 in the telecommunications 
card 1 . 

[0039] To ensure that the SIM-card 1 2 is correctly slid 
over the SIM-card connector 14, a ramp 15 can be pro- 
vided on the supporting frame 29 al the entrance of the 
slot 11 . Furthermore, an end stop 16 can be provided 
on the supporting frame 29 for fixing the SIM-card in its 
correct position. 

[0040] The top layer 21 is preferably provided with a 
second opening 1 7 on an end of the slot 11 opposite the 
insertion opening. This second opening 1 7 allows a user 
to easily remove the SIM-card 12 from the slot 11 by 
pushing the SIM-card towards the insertion opening by 
means of a finger or a tool. However, this second open- 
ing is designed such that the user cannot touch the con- 
tact pads of the SIM-card connector 14, so that damage 
of the SIM-card connector can be avoided. 
[0041] Referring now to figure 4, the mounting of the 
antenna structure 2 in the telecommunications card 1 
will be described in more detail. The antenna structure 
2 is incorporated in a cavity 3, which is provided in the 
intermediate layer 26. In the first position, the antenna 
structure is located within the cavity 3. In the second and 
third positions, the antenna structure is extended from 
the cavity 3. The moving means 32, 33 for moving the 
antenna structure from the first to the second position 
preferably comprise a spring 32 which is mounted on a 
bar 33 extending in moving direction of the slide portion 
5 of the antenna structure. When the antenna structure 
2 is in the first position, the spring is compressed be- 
tween the slide portion 5 and a back side 36 of the cavity 
3. The moving means may however also be constructed 
in any other way known to the person skilled in the art. 
[0042] The slide portion 5 and the antenna portion 4 
of the antenna structure 2 are movably connected to 
each other by means of a hinge 31 . The erecting means 
for erecting the antenna portion from the second posi- 
tion to the third position suitable for wireless communi- 
cation can for example be a torsion spring inside the 
hinge 31 , or any other erecting means known to the per- 
son skilled in the art. 

[0043] The telecommunications card shown in figure 
4 is preferably further provided with locking means 34, 
37 for locking the antenna structure 2 in the first position. 
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This has the advantage that the antenna structure can 
be locked in the first position while it is not in use. The 
locking means 34, 37 are preferably constructed such 
that a user can unlock the antenna structure by pressing 
5 an edge 35 of the antenna structure which is accessible 
from outside the telecommunications card, upon which 
the antenna structure is moved to the second position, 
after which the antenna portion is erected to the third 
position. 

10 [0044] In the embodiment shown in figure 4, the lock- 
ing means 34, 37 comprise a connector bar 37 which is 
movable in a retention track 34. The retention track 34 
is provided in a bottom side 38 of the cavity 3 and ex- 
tends in a plane substantially parallel to the plane of the 
is telecommunications card 1 . The connector bar 37 is a 
hooked element which has one end movable in the re- 
tention track 34 and the other end rotatably fixed to the 
slide portion 5 in such a way that the connector bar 37 
can rotate in a direction perpendicular to the moving di- 
20 rection of the slide portion 5. The retention track 34 com- 
prises a longitudinal groove which extends in the moving 
direction of the slide portion 5 and is divided into a sub- 
stantially heart-shaped groove near the back side 36 of 
the cavity. The geometry of the substantially heart- 
hs shaped groove is such that, during movement of the an- 
tenna structure 2, the end of the connector bar 37 run- 
ning in the retention track 34 is forced to follow the sub- 
stantially heart-shaped groove in counterclockwise di- 
rection. This is achieved by making the sides of the 
30 heart-shaped groove such that each time the end of the 
connector bar 37 running in the track 34 hits a side wall 
of the heart-shaped groove, this side wall guides this 
end in counterclockwise direction. When the antenna 
structure 2 is in the first position within the cavity 3, this 
35 end of the connector bar 37 rests substantially halfway 
in the heart-shaped groove. In other words, this end of 
the connector bar 37 runs along the right hand part of 
the heart-shaped groove when the antenna structure is 
moved from the second position extended from the cav- 
ity to the first position within the cavity, and along the left 
hand part of the heart-shaped groove when the antenna 
structure is moved from the first position to the second 
position. Providing the above described connector bar 
37 and retention track 34 has the advantage that the 
user can unlock the antenna structure 2 from the first 
position by simply pressing the edge 35 of the antenna 
portion, and lock the antenna structure 2 in the first po- 
sition by simply pushing the antenna structure as far as 
possible into the cavity 3. 

[0045] Of course, the telecommunications card 1 can 
also be provided with any other kind of locking means 
known to the person skilled in the art for locking the an- 
tenna structure 2 in the first position within the cavity. 
[0046] The telecommunications card of figure 4 is 
preferably further provided with switching means (not 
shown) for alternatively selecting between the antenna 
4 and the coaxial connector 9. The switching means 
may be an electronic switch, for example a transistor 
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switch, or a mechanical switch, or any other switch 
known to the person skilled in the art. Providing such 
switching means has the advantage that a selection can 
be made between wireless communication using the an- 
tenna 4 integrated in the card and communication using 
the coaxial connector 9. 

[0047] The switching means of the telecommunica- 
tions card of figure 4 is preferably operated by detecting 
means for detecting whether the antenna portion 2 is in 
the first position or the third position. These detecting 
means can for example comprise first and second con- 
tact pads 36 which are provided to contact each other 
when the antenna structure 2 is in the third position and 
are spaced apart when the antenna structure is in the 
first position, a current source (not shown) for providing 
an electrical current to the contact pads 36 and a feed- 
back conductor (not shown) connecting the contact 
pads to the switching means. When the antenna struc- 
ture is in the third position, the contact pads 36 conduct 
the electrical current from the current source to the 
switching means. Otherwise, when the antenna struc- 
ture is in the first position, the contact pads 36 form an 
obstruction for the electrical current. The detecting 
moans can also be any other detecting means known 
to the person skilled in the art. Providing the detecting 
means has the advantage that the switching means 
know which position the antenna structure is in and ac- 
cordingly select the antenna when it is in the third posi- 
tion and the coaxial connector when the antenna struc- 
ture is in the first position. 

[0048] The telecommunications card 1 is operated as 
follows. When not in use, the antenna structure 2 is in 
the first position within the cavity 3. If a SIM-card is not 
yet located in the slot 11 of the telecommunications card 
1 , the user inserts a SIM-card 1 2 into the slot 1 1 in such 
a way that the contact pads of the SIM-card 12 are in 
contact with the contact pads of the SIM-card connector 
14. Then the user slides the telecommunications card 
in the slot of the host device 7 in such a way that the 
interface 6 connects the card 1 to the host device 7. For 
performing wireless communication with the integrated 
antenna 2, the user simply presses the accessible edge 
35 of the antenna structure 2, so that the locking means 
34 are unlocked. As a result, the moving means 32, 33 
move the antenna structure 2 from the first to the second 
position, in which the antenna structure 2 is extended 
from the cavity. Then the erecting means erect the an- 
tenna portion 4 to the third position, in which the plane 
of the antenna portion 4 forms an angle larger than 30° 
but smaller than 90°, the optimum angle being about 
60°. The detecting means detect that the antenna struc- 
ture 2 is in the third position, which information is pro- 
vided to the switching means. Accordingly, the switching 
means select the antenna 4 for performing wireless 
communication. Now the card is ready for communicat- 
ing wirelessly with a telecommunications network, using 
the integrated antenna 4. 

[0049] When the user wants to stop the wireless com- 


munication, or when the user wants to use the coaxial 
connector 9 for performing wireless communication, the 
user simply pushes down the antenna portion 2 until it 
is in the second position, after which the user pushes 

5 the antenna structure 2 into the cavity 3. The antenna 
structure 2 is locked within the cavity by the locking 
means 34. The detecting means now detect that the an- 
tenna structure 2 is in the first position, which informa- 
tion is provided to the switching means. The switching 

10 means accordingly select the coaxial connector 9 for 
any further wireless communication. 
[0050] If the user wishes to communicate with an oth- 
er person in the manner of a conventional wireless tel- 
ephone, the user simply connects a headset comprising 

f5 a microphone and a headphone to the audio connector 
10. When the host device 7 is a laptop PC. the keyboard 
of the laptop PC can be used for dialling the telephone 
number the user wishes to talk to. 
[0051] Referring to figures 5-8, a more preferred em- 

20 bodiment of the telecommunications card 1 according 
to the invention will be described. In this embodiment, 
the antenna portion 4 is removable from the slide portion 
5. To this end, the slide portion 5 comprises a chassis 
40, which is movably mounted in the cavity 3 of the tel- 

25 ecommunications card 1 , and an insert 41 , on which the 
antenna portion 2 is movably mounted. The insert 41 is 
removably mounted on the chassis 40, In this way, the 
antenna portion 2 can for example be removed from the 
telecommunications card 1 and replaced when dam- 

30 aged. Furthermore, the removability of the antenna por- 
tion 2 can simplify the manufacturing of the telecommu- 
nications card 1 , as the antenna portion 2 can be insert- 
ed into the cavity 3 in a final step. This also enables the 
customisation of the telecommunications card by pro- 

35 viding a set of antennas 2 with different properties which 
can all be removably mounted in the telecommunica- 
tions card 1 . 

[0052] The removable mounting of the insert 41 on the 
chassis is preferably achieved by means of a popper 

40 clip 42 on the insert 41 , which is provided to release on 
exertion of a given amount of pull force onto the antenna 
portion 2. The removable mounting may however also 
be achieved by any other means known to the person 
skilled in the art. 

45 [0053] The embodiment of the telecommunications 
card 1 shown in figures 5-8 differs from the embodiment 
shown in figures 3-4 in that the switching means (not 
shown) for selecting between the internal antenna and 
an external antenna is provided to select the external 

50 antenna upon insertion of its coaxial cable into the co- 
axial connector 9. To this end, the switching means is 
preferably incorporated in the coaxial connector 9. As a 
result, no switching means have to be provided in the 
interior of the telecommunications card, which has the 

55 advantages of saving space and limiting the number of 
assembly steps for manufacturing the card. This also 
has the advantage that a coaxial connector 9 with incor- 
porated cable detection, which is known in the art, can 
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be used as switching means for selecting between the 
internal and external antennas. 

[0054] In this embodiment, the switching means is not 
operated by detecting means for detecting the position 
of the antenna portion 2, as the switching means in itself 
select the coaxial connector 9 upon insertion of a coaxial 
cable, whether or not the antenna portion 4 is in the third 
position for wireless communication. The detecting 
means are however preferably not left out in the tele- 
communications card of figures 5-8. In this embodiment, 
they are preferably provided on the telecommunications 
card for enabling wireless communication via the inter- 
nal antenna 2 when in the third position and disabling 
the internal antenna 2 otherwise. It is however clear that 
the switching means disable the internal antenna 2 even 
when it is in the third position upon insertion of a coaxial 
cable into the connector 9. 

[0055] The detecting means of the embodiment 
shown in figures 5-8 comprise a magnet 43 on the insert 
41 of the slide portion which is provided to cooperate 
with a hall effect sensor 44 in the interior of the card 1 . 
The magnet 43 and the sensor 44 are mounted such 
that the magnet 43 is located next to the sensor 44 when 
the antenna portion 4 is in the third position. 
[0056] The locking means 45, 46 for locking the an- 
tenna structure 2 in the first position within the cavity 3 
are switched in the embodiment shown in figures 5-8 
with respect to the embodiment of figure 4. The hooked 
member 46 is here mounted on the bottom side of the 
cavity 3 and the heart-shaped groove is provided in the 
chassis 40 of the slide portion 5. As the parts are merely 
switched, it is clear that the operation of the locking 
means remains substantially the same as described 
above with reference to figure 4. 

Reference list 

[0057] 

1 Telecommunications card 

2 Antenna structure 

3 Cavity 

4 Antenna portion 

5 Slide portion 

6 Interface 

7 Host device 

8 Side 

9 Coaxial connector 

10 Audio connector 

11 Slot 

12 SIM -card 

13 Edge guides 

14 SIM-card connector 

15 Ramp 

16 End stop 

17 Second opening 

21 Front side 


22 Back side 

23 Right lateral side 

24 Left lateral side 

25 Top layer 

5 26 Intermediate layer 

27 Bottom layer 

28 Printed circuit board 

29 Supporting frame 

10 31 Hinge 

32 Spring 

33 Bar 

34 Locking means 

35 Edge 

is 36 Back side 

37 Connector bar 

38 Bottom side 

39 Torsion spring 

40 Chassis 
20 41 Insert 

42 Popper clip 

43 Magnet 

44 Hall effect sensor 

45 Groove 

25 46 Connector bar 


Claims 


30 1 . A telecommunications card (1 ) comprising a cavity 
(3) in which an antenna structure (2) is movably 
mounted between a first position in which the an- 
tenna structure (2) is substantially located within the 
cavity (3) and a second position in which the anten- 

35 na structure (2) is extended from the cavity (3), the 
telecommunications card (1) further comprising 
moving means (32) for moving the antenna struc- 
ture (2) from the first position to the second position, 
the antenna structure (2) comprising a slide portion 

40 (5) and an antenna portion (4) which are movably 
connected to each other, characterised in that the 
antenna structure (2) further comprises erecting 
means (39) for erecting the antenna portion (4) from 
the second position to a third position suitable for 

^5 wireless communication with a telecommunications 
network. 


A telecommunications card according to claim 1, 
characterised in that in the third position, the an- 
tenna portion (4) forms an angle of 30 to 90°, pref- 
erably approximately 60°, with the slide portion (5). 


so 


3. A telecommunications card according to claim 1 or 
2, characterised in that the antenna portion (4) is 

55 removably mounted on the slide portion (5). 

4. A telecommun ications card according to any one of 
claims 1-3, characterised in that the telecommu- 
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nications card further comprises a connector (9) for 1 4. 
connecting the telecommunications card to an ex- 
ternal antenna. 

A telecommunications card according to claim 4, 5 
characterised in that thetetecommunicationscard 
is provided with switching means for selecting be- 
tween wireless communication using the internal 
antenna (2) of the card and wireless communication 
using the external antenna connected to the con- 10 
nector (9) 


A telecommunications card according to any one of 
the previous claims, characterised in that the tel- 
ecommunications card is provided with locking 
means (34. 37; 45, 46) for locking the antenna struc- 
ture (2) in the first position, the locking means being 
constructed such that a user can unlock the anten- 
na structure (2) by pressing an edge (35) of the an- 
tenna structure (2) which is accessible from outside 
the telecommunications card. 


6. A telecommunications card according to claim 5, 
characterised in that the switching means are in- 
corporated in the connector (9). 


75 


A telecommunications card according to any one of 
the previous claims, characterised in that the tel- 
ecommunications card is provided with detecting 
means (43, 44) for detecting whether the antenna 
portion (4) is in the first position or the third position. 


20 


8. A telecommunications card according to claim 7, 
characterised in that the detecting means (43, 44) 
comprise a magnet (43) and a hall effect sensor 
(44), which are mounted such that the magnet (43) 
is located adjacent the sensor (44) only when the 
antenna portion (4) is in the third position. 


25 . 


A telecommunications card according to claim 7 or 
8, characterised in that the switching means are 
operated by the detecting means. 


30 


10. A telecommunications card according to any one of 
the previous claims, characterised in that the tel- 
ecommunications card comprises an audio connec- 
tor (1 0) for connecting thetetecommunicationscard 
to audio equipment. 


35 


1 1 . A telecommunications card according to any one of 
the previous claims, characterised in that the tel- 
ecommunications card has a housing with a top lay- 
er (25), an intermediate layer (26) and a bottom lay- 
er (27). the intermediate layer (26) being provided 
to include the components of the card. 


40 


12. A telecommunications card according to any one of 
the previous claims, characterised in that the tel- 
ecommunications card further comprises a slot (11) 
with a SIM connector (14) for receiving a SIM card 
(12). 


50 


13. A telecommunications card according to claim 12, 
characterised in that the slot (1 1 ) is provided with 
an opening (1 7) which is shaped such as to allow a 
user to remove the SIM card (12) from the slot (11) 
by means of a finger and to avoid contact between 
the finger and the SIM connector (14). 


55 
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